DOUBLE-ACTING LOAD FLOOR SLAM LATCH 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit under 35 U.S.C. 1 19(e) of United States provisional 
patent application number 60/41 1,321 entitled Double Acting Load Floor Slam Latch. 
BACKGROUND OF THE INVENTION 

The present invention relates to a latch for securing together a panel in a frame to 
a keeper and provides for the opening and closing of a portion of the panel while 
allowing the remaining portion of the panel to remain closed. The latch can be repeatedly 
latched and unlatched by a user who desires to fasten and unfasten the entire panel or a 
portion of the panel which is adjacent the keeper. 

Various latches are known for securing a panel to a keeper. One drawback with 
the previous latches is that the latches did not provide for the ability to secure only a 
portion of a panel in a frame and therefore provide the user with the ability to open and 
close only a portion of the panel which is divided into portions. 

A need exists for a latch which can provide an improvement over the prior art in 
that it will be less costly to produce and less time-consuming to assemble, as well as 
providing slam-action latching ability when a portion of the panel is unfastened from a 
frame and the main pawl is in the closed position. 

A further need exists for a latch which can be slammed shut to close from an open 
state when the panel is not fastened to the keeper by the latch. 

In addition, load floor latches, which is one application for the latches of the 
present invention, are commonly used in the automotive industry. Often, these latches are 
employed to secure the contents of a compartment in a cargo area. The latch of the 
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present invention can be used in compartments and bins in various locations such as 
glove compartments and storage areas in vehicles. For example, load floor latches find 
use for securing a floor panel, such as the panel which regulates access to vehicle items, 
such as spare tires, tools, jacks, batteries, and the like. In many cases, the floor panel is 
provided on the floor of a passenger vehicle or cargo compartment. The latch therefore 
must be durable, and it is desirable that the latch be able to withstand substantial force 
loads, such as those of the type generally encountered by bumps, rough terrain, and 
especially vehicular accidents, such as crashes, or rollover situations. It is important that 
compartment contents remain secured in the event of a vehicle crash or rollover. This is 
especially more important where the cargo compartment is located in the same general 
area as the vehicle operator, or other passengers. For example, in station wagon type 
vehicles, the cargo space for passengers and items of cargo is the same. Thus, in this type 
of vehicle, there is great danger to be encountered should a rollover of the vehicle occur 
and the latch becomes unsecured. If this were to happen, the compartment contents would 
spill out into the passenger compartment, thereby placing the vehicle operator in danger. 
A need exists for a load floor latch which has improved abilities to withstand a rollover, 
and facilitate latching of a panel, even under high stress conditions. It is also important 
that the latch, in addition to being durable, be easy to construct and install. 

SUMMARY OF THE INVENTION 

The present invention is directed to a latch for securing a panel in a frame to a 
keeper and provides for the opening and closing of a portion of the panel while allowing 
the remaining portion of that panel to remain closed. A user can open the entire panel or a 
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predetermined portion of the panel. The panel can be a door or load floor panel and the 
keeper can be provided in a vehicle subframe. 

In accordance with the present invention, it is an object to provide a latch for 
securing together a panel to a keeper thus permitting opening and closing of a portion of 
the panel while allowing the remaining portion of the panel to remain closed. 

When the latch is unlatched from a keeper, a user can refasten the panel by 
lowering the panel until the main pawl and the keeper are fastened together by the action 
of the keeper on the pawl of the latch. The latch also provides for the opening and 
closing of a portion of one of the panels while allowing the remaining portion of that 
panel to remain closed. 

The present invention in one embodiment comprises a housing, a handle and a 
rocker mounted in the housing, a main pawl, a secondary side pawl and a main pawl 
spring. The main pawl of the latch is configured to be positioned in a panel and thereby 
secure the panel in a frame. The main pawl extends through the frame and when the latch 
is in the closed position, the main pawl is secured to the keeper. The secondary side pawl 
is provided such that it secures only a portion of the panel to the frame. To place the 
entire panel in an open position, the secondary side pawl is placed into a locked and 
closed position and the secondary side pawl engages the frame. To open only a defined 
portion of the panel the secondary side pawl must be in the open position such that the 
secondary side pawl clears the frame when that portion of the panel is opened. To open 
either the entire panel or only a portion of the panel, the handle is opened by a user and 
the handle actuates the main pawl and releases the panel from the load floor. A biasing 
means provides a biasing force on the main pawl such that when the user desires that the 
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panel be closed such that the main pawl engages the keeper and the panel is secured, the 
panel can be lowered and a force applied to an outer face of the panel causes the main 
pawl to contact the keeper. A linear force on the pawl results in the direction of the rear 
of the housing and the main pawl slides back into the housing. The main pawl can now 
move back into a position such that the main pawl fastens the panel in a closed position. 
The handle can be provided with a biasing means in order to minimize undesired 
movement of the handle which may cause rattling when the handle is in an at rest 
position. 

The inwardly facing side of the rocker is provided with two plungers each of 
which is inside a tower. The plungers compress back into the towers due to interference 
with a detent device on the inside of the housing which the plungers face. This creates a 
detent effect similar to that of a light switch and provides for an open and a closed 
position of the rocker. A user can rotate the rocker which in turn activates the secondary 
side pawl. 

Another object of the invention is to provide a latch which allows a panel to be 
fastened by a slam action. This is accomplished by the shape of the pawl which interacts 
with the keeper. 

Another object of the present invention is to accomplish the above objects by 
providing a spring-biased latch which can be closed by slam-action. 

Another object of the present invention is to provide a latch which can be used in 
connection with panels of vehicles to regulate access to and from an area or 
compartment, such as, for example, a floor panel and a floor storage compartment. 
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Another object of the present invention is to provide a latch which has improved 
retention characteristics under stress forces, such as those experienced by vehicle 
rollovers and crashes. 

These and other objects of the present invention will be more readily apparent 
when taken into consideration with the following description and the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a preferred embodiment of a latch in accordance 
with the present invention showing the main pawl and secondary side pawl in the closed 
position. 

FIG. 2 is a perspective view of the latch of FIG. 1 with the main pawl in the open 
position. 

FIG. 3 is a perspective view of the latch of FIG. 1 showing actuation of the main 

pawl. 

FIG. 4 is a perspective view of the bottom of the latch of FIG. 1 showing the main 
pawl and secondary side pawl in the closed position. 

FIG. 5 is a perspective view of a latch of FIG. 1 provided in a front portion of a 
panel in a frame wherein the front portion and rear portion of the panel are open. 

FIG. 6 is a perspective view of a latch of FIG. 1 provided in a front portion of a 
panel in a frame wherein only the front portion of the panel is open. 

FIG. 7 is a sectional view of a side of the latch of FIG. 1 showing the main pawl 
in the open position. 

4 
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FIG. 8 is a sectional view of a side of the latch of FIG. 1 showing the main pawl 
during actuation of the main pawl. 

FIG. 9 is a sectional view of a side of the latch of FIG. 1 showing the main pawl 
in the closed position. 

FIG. 1 0 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
when the secondary pawl is in the open position. 

FIG. 1 1 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
during actuation of the secondary side pawl. 

FIG. 12 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
when the secondary side pawl is in the closed position. 

FIG. 13 is a perspective view of the latch of FIG. 1 provided in a front portion of 
a panel in a frame wherein the front portion and rear portion of the panel are closed. 

FIG. 14 is a perspective view of the latch of FIG. 1 provided in a front portion of 
a panel in a frame wherein the front portion of the panel is closed. 

FIG. 15 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
when the secondary pawl is in the open position. 

FIG. 16 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
during actuation of the secondary side pawl. 

FIG. 17 is a sectional view of a side of the latch of FIG. 1 showing the rocker 
when the secondary side pawl is in the closed position. 

FIG. 1 8 is a top view of the latch of FIG. 1 showing the main pawl in the closed 
position. 
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FIG. 19 is a side view of the latch of FIG. 1 showing the main pawl in the closed 
position. 

FIG. 20 is a side view of the latch of FIG. 1 showing the main pawl in the closed 
position. 

FIG. 21 is a front view of the latch of FIG. 1 showing the main pawl in the closed 
position. 

FIG. 22 is a top view of the latch of FIG. 1 showing the main pawl in the closed 
position. 

FIG. 23 is a rear view of the latch of FIG. 1 showing the main pawl in the closed 
position. 

FIG. 24 is a top view of the housing of the latch of FIG. 1 . 

FIG. 25 is a side view of the housing of the latch of FIG. 1 . 

FIG. 26 is a side view of the housing of the latch of FIG. 1 . 

FIG. 27 is a rear view of the housing of the latch of FIG. 1 . 

FIG. 28 is a perspective view of the top of the housing of the latch of FIG. 1 . 

FIG. 29 is a view of the bottom of the housing of the latch of FIG. 1 . 

FIG. 30 is a perspective view of the bottom of a handle of the latch of FIG. 1 
showing an actuator. 

FIG. 3 1 is a top view of the handle of the latch of FIG. 1 . 

FIG. 32 is a view of the bottom of the handle of the latch of FIG. 1 showing an 
actuator. 

FIG. 33 is a front view of the handle of the latch of FIG. 1 . 
FIG. 34 is a rear view of the handle of the latch of FIG. 1 . 
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FIG. 35 is a side view of the handle of the latch of FIG. 1. 

FIG. 36 is a rear view of the rocker of the latch of FIG. 1 . 

FIG. 37 is a top view of the rocker of the latch of FIG. 1. 

FIG. 38 is a side view of the rocker of the latch of FIG. 1 . 

FIG. 39 is a side view of the rocker of the latch of FIG. 1. 

FIG. 40 is a front view of the rocker of the latch of FIG. 1 . 

FIG. 41 is a bottom view of the rocker of the latch of FIG. 1 . 

FIG. 42 is a perspective view of the top of the main pawl of the latch of FIG. 1. 

FIG. 43 is a top view of the main pawl of the latch of FIG. 1 . 

FIG. 44 is a side view of the main pawl of the latch of FIG. 1 . 

FIG. 45 is a side view of the main pawl of the latch of FIG. 1. 

FIG. 46 is a top view of the main pawl of the latch of FIG. 1 . 

FIG. 47 is a rear view of the main pawl of the latch of FIG. 1 . 

FIG. 48 is a top view of the secondary side pawl of the latch of FIG. 1 . 

FIG. 49 is a side view of the secondary side pawl of the latch of FIG. 1. 

FIG. 50 is a side view of the secondary side pawl of the latch of FIG. 1. 

FIG. 51 is a front view of the secondary side pawl of the latch of FIG. 1. 

FIG. 52 is a rear view of the secondary side pawl of the latch of FIG. 1. 

FIG. 53 is a bottom view of the secondary side pawl of the latch of FIG. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings in detail, wherein like reference numerals indicate 
like elements through the several views, there is shown in FIG. 1-4, perspective views of 
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a preferred embodiment of a latch 1 in accordance with the present invention with a 
housing 3, handle 2 and rocker 6. FIGs 2 and 3 show the actuation of the main pawl 4 
during rotation of handle 3. As the handle 2 is rotated from the rest position shown in 
FIG. 1, the main pawl 4 moves toward the rear of the housing 3 thereby placing the main 
pawl 4 in the open position so that the main pawl 4 no longer protrudes from the housing 
3 as shown in FIG. 2. Secondary side pawl 5 is shown protruding from housing 3 in the 
closed position in FIGs 1-4. 

FIGs 7-9 show the handle 2 of the latch 1 . The handle 2 features a handle 
actuator 9 which pivots or rotates with the handle 2 and contacts an interior face 25 of the 
main pawl 4. As the main pawl 4 is pushed toward the rear of the housing 3 during 
movement of the handle 2 the main pawl 4 can be biased against a biasing means (not 
shown). The biasing means can be a spiral spring 14 mounted on a projection on a rear 
wall of the housing 3 . 

FIGs. 10-12 and 15-17 show a rocker 6 of a preferred embodiment of the latch 1 
of the present invention. The rocker 6 has two towers 7 each having a plunger 8. The 
plungers 8 extend from the towers 7 and can move in the longitudinal direction of the 
towers 7. A biasing force provided by a biasing device in the towers 7 is applied to the 
plungers 8. As shown, a plunger spring 16 is the biasing device. The rocker 6 also has a 
rocker actuator 10 which acts upon secondary side pawl 5. Rocker actuator 1 1 acts upon 
interior face 27 of the secondary side pawl 5 during movement of rocker actuator 10 as 
shown in FIGs. 15-17. 

Through the action of the main pawl 4, the main pawl 4 can secure the panel 12 as 
a whole to the frame 13 as shown in Fig. 5 wherein access to a closure area 19 is obtained 
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by the opening of the whole panel 12. The secondary side pawl 5 is shown in Fig. 5 
securing one half of the panel 12 to the frame 1 3 which is in turn supported by the main 
pawl 4. The exterior face 26 of secondary side pawl 5 need not project entirely through 
the frame 13 in order to secure the panel front portion 17. The panel rear portion 18 does 
not move due to the fixing device 21 which affixes panel rear portion 18 permanently to 
the frame 13. Panel front portion 17 is free to move to an open position as shown in Fig. 
6 by pivoting movement at hinge 15 as shown in Fig. 14. 

To open the panel 12 as a whole the secondary side pawl 5 has to be in the locked 
and closed position. To open half of the panel 12 the secondary side pawl 5 has to be in 
the open position. Actuation in both cases is facilitated by opening the handle 2 which 
actuates the main pawl 4 and releases the panel 12. 

The following is a description of the unfastening of the panel 12 as a whole by 
disengagement of the main pawl 4 of the latch 1 from the keeper as shown in Fig. 5. 
With the panel 12 and the latch 1 in the closed position, the user can press the front of the 
closed handle 2 which can have a ribbed area 23 to assist in the gripping of the handle 2 
to rotate the rear of the handle 2 up as to allow finger access. The user's hand can then be 
inserted into the handle 2 and it is rotated to its full extension. The handle actuator 9 
hidden under the handle 2 acts in a rotational manner upon the handle 2 being rotated, 
contacting an interior face 25 of the main pawl 4. creating a linear force to the rear of the 
latch 1, sliding the main pawl 4 back into the housing 3 and compressing the main pawl 
spring 14. The secondary side pawl 5 is still locked in the closed position securing the 
panel front portion 17 of the panel to the frame 13 which can be metal allowing the panel 
12 and frame 13 to be opened as a whole. The main pawl 4 is now free from the keeper 
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(not shown) which can be an internal subframe of a car which allows the panel 12 in the 
form of a loadfloor in the vehicle to be lifted and opened as a whole. 

To close the panel 12 as a whole when the panel 12 is opened as a whole, the user 
must lower the panel 12 and press on a face of the panel 12 to actuate the 'push to close' 
main pawl design. Upon an exterior face 24 of the main pawl 4 contacting the keeper a 
linear force is created in the direction of the rear of the latch 1. This forces the main pawl 
4 back into the housing 3, compressing the main pawl spring 14, independently from the 
handle actuator 9. Upon the panel 12 moving into the closed position the compressed 
main pawl spring 1 4 forces the main pawl 4 back out of the housing 3 to lock into the 
keeper which can be an internal metal subframe of a vehicle. The panel 12 as a whole is 
now locked in the closed position. 

As shown in Fig. 6 and 14, to open the panel front portion 17 independently of the 
panel rear portion 18 as shown in Fig. 6 and 14, when the main pawl 4 and secondary 
side pawl 5 of the latch 1 is in the closed position, the user must press the rocker 6 to an 
open position thereby actuating the secondary side pawl 5. As shown in Figs. 10-12 and 
15-17, the rocker 6 rotates and a rocker actuator 10 underneath the rocker 6 acts in a 
rotational manner to contact an interior face 27 of the secondary side pawl, creating a 
linear force to the rear of the latch 1 sliding the secondary side pawl 5 back into the 
housing 3. Preferably, full rotation of the rocker 6 occurs in 16 degrees. From the outset 
of rotation there are two plungers 8, contained within two towers 7 underneath the rocker 
6 which compress plungers 8 back into their towers due to interference with the inside of 
the housing 3 at a detent device 20 which the plungers 8 face. Preferably, full 
compression of the plungers 8 occurs at the mid point of rotation (8 degrees) and full 
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extension of the plungers 8 occurs at the start and the end of rotation (0 and 16 degrees). 
This creates a detent effect similar to that of a conventional light switch. This switch 
effect also creates the detent for the open and closed positions. 

After the secondary side pawl 5 is rotated back clear of the frame as described 
above, the secondary side pawl 5 is now in the open position and is clear of frame 13. To 
allow the front section of the hinged panel front portion 17 to open independently of the 
panel rear portion and away from the frame, the user presses the front of the closed 
handle 2 which can have a ribbed area 23 to rotate the rear of the handle 2 up preferably 
to allow finger access. The hand is then inserted into the handle 2 and the handle 2 is 
rotated to its full extension. The handle actuator 9 under the handle 2 acts in a rotational 
manner upon the handle 2 being rotated, thereby contacting an interior face 25 of the 
main pawl 4, creating a linear force to the rear of the latch 1, sliding the main pawl 4 
back into the housing 3 and compressing the main pawl spring 14. The main pawl 4 is 
now free from the keeper allowing the panel front portion 17 of the panel 12 to open 
independently from the panel rear portion 18. 

To close the panel front portion 1 7 from the open position the user must lower the 
panel front portion 17 and cause a force to act upon a face of the panel front portion 17 to 
actuate the 'push to close' main pawl design. Upon the main pawl 4 contacting the keeper 
a linear force is created in the direction of the rear of the latch 1 . This forces the main 
pawl 4 back into the housing 3, compressing the main pawl spring 14, independently 
from the handle actuator 9. Upon the panel 12 moving into the closed position the 
compressed main pawl spring 1 4 forces the main pawl 4 back out of the housing 3 to lock 
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into the keeper (not shown). The panel front portion of the panel is now locked in the 
closed position. 

To lock the panel front portion 1 7 into the frame 13 the user must press the rocker 
6 to the closed position actuating the secondary side pawl 5. The rocker 6 rotates and the 
rocker actuator 10 underneath the rocker 6 acts upon the rocker actuator 10 in a rotational 
manner contacting an internal face 27 of the secondary side pawl 5, creating a linear force 
to the front of the latch 1 and sliding the secondary side pawl 5 back into the frame 13. 
Preferably, full rotation of the rocker 6 occurs in 16 degrees. From the outset of rotation 
there are two plungers 8 5 contained within two towers 7 underneath the rocker 6, that 
compress back into the towers 7 due to interference with the detent device 20 at the inside 
of the housing 3 which acts upon the plungers 8. Preferably, full compression of the 
plungers 8 occurs at the mid point of rotation (8 degrees) and full extension of the 
plungers 8 occurs at the start and the end of rotation (0 and 16 degrees). This creates the 
detent to retain the secondary side pawl 5 in the closed position. The panel 12 is now 7 
locked in the closed position. 

The keeper described above can be a member having an aperture in a vehicle 
subframe. The frame described above can be metal or plastic not to the exclusion of other 
materials. 

It will be recognized by those skilled in the art that changes may be made by the 
above-described embodiments of the invention without departing from the broad 
inventive concepts thereof. For example, each of the features described above do not all 
need to be included in a single device. Rather, one or more features can be provided in a 
single device where desired and in any combination. It is understood, therefore, that this 
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invention is not limited to the particular embodiment disclosed, but it is intended to cover 
all modifications which are within the scope and spirit of the invention. 
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